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ABSTRACT. Reinstatement of segregate genera 
and the accompanying recombinations for species 
in the former polyphyletic Zigadenus complex al- 
low for a revised, practical taxonomy that defines 
monophyletic groups and reflects phylogenetic. re- 
lationships within tribe Melanthieae (Melanthi- 
aceae). Nine new species combinations result from 
recircumscription of Zigadenus Michaux and Sten- 


anthium (A. Gray) Kunth and from recognition of 


Anticlea Kunth and Toxicoscordion Rydberg. The 


genus Stenanthella Rydberg and the basionyms for 


Stenanthium letmanthoides (A. Gray) Zomlefer & 
Judd (Amianthium leimanthoides A. Gray) and An- 
ticlea sachalinensis (F. Schmidt) Zomlefer & Judd 
(Stenanthium sachalinense F. Schmidt) are lectotyp- 
ified. 

Key words: Amianthium, Liliales, Melanthi- 
aceae, Stenanthium, Zigadenus. 


The Melanthiaceae sensu the Angiosperm Phy- 
logeny Group (APG, 1998) comprise 11 to 16 gen- 


era (ca. 154—201 + spp.: Zomlefer et al.. 2001) of 


predominately woodland and/or alpine perennial 
herbs occurring mainly in the temperate to arctic 
zones of the Northern Hemisphere (with one spe- 
cies of Schoenocaulon extending into South Amer- 
ica). Of concern here are certain taxa of the tribe 
Melanthieae (Zomlefer et al.. 2001): Amianthium (1 
sp.), Stenanthium (3—5 spp.). and Zigadenus (19 
spp.). The poorly defined genus Stenanthium s.l. 
has sometimes been divided into two genera: Sten- 
anthella (2—4 spp.) and a monotypic Stenanthium 
(S. gramineum; see Rydberg, 1900; Gleason, 1952: 
Utech, 1987a. b). Taxonomists have divided Ziga- 
denus into several segregate genera (summaries in 
Rydberg, 1903; Gates, 1918; Preece, 1956; Zom- 
lefer, 1997). However, contemporary botanists have 





typically accepted only one segregate 
ic Amianthium (Utech, 1986)—with the remaining 


a monolyp- 


species maintained in Zigadenus s.l. (as in Walsh, 
1940; Preece, 1956; Schwartz, 1994, 2002). 

As part of a study on the tribe Melanthieae (Zom- 
lefer et al.. 2001), the circumscription of the Zi- 
gadenus complex was evaluated using parsimony 
analyses of ITS (nuclear ribosomal) and tralL-F 
(plastid) DNA sequence data. Based on the clado- 
orams resulting from this study. Stenanthium is bi- 
phyletic (and embedded within Zigadenus), the tra- 
ditional Zigadenus s.l. is polyphyletic. and 
Amianthium is a distinct entity only distantly re- 
lated to the other Zigadenus species. The species 
of these genera form five strongly supported clades 
that correlate with geographical distribution, chro- 
mosome number, and certain morphological char- 
acters (Table 1). Therefore, we recognize five gen- 


novel circumscription): (l) 


era (some with 


Amianthium (monotypic: A. muscitoxicum), (2) An- 


Ll spp- (3) 
Stenanthium (Stenanthium gramineum, Zigadenus 


ticlea (including Stenanthella: ca. 


densus, and Z. leimanthoides), (4) Toxtcoscordion 
(ca. 8 spp.), and (5) Zigadenus s. str. (monotypic: 
Z. glaberrimus). 

The nomenclatural consequences of these results 
include reinstatement of two segregate taxa (Anti- 
clea and Toxicoscordion), redefinition of Zigadenus 
and Stenanthium, and nine recombinations. For 
convenience, we include a key and concise treat- 
ment of all five genera, as well as a list of species 
(Table 2). Although a complete revision of these 
genera and an investigation of species-level issues 
are not the focus of this paper, some problematic 
species complexes are mentioned in the generic 
commentaries. Table 3 cross-indexes the combina- 
tions accepted in this paper with familiar Zigaden- 
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Table 1. 


(1997). * = possible autapomorphies. 


Species no. 


Distribution 


Habitat 


Base chromosome 
number (x) 
Rootstock 


Tepal base 


Gland(s) per tepal: 
shape 

Ovary position 

Other significant char- 
acters 


Additional commentary 


Amianthium 
| 
SE U.S. (Coastal Plain 
and mountains} 


Acidic coniferous forests 
and bogs 


8 
Broadly ovoid bulb 


Obtuse and slightly ta- 
pered 


l. reduced/absent* 


Partly inferior 

Large seeds with sarcotes- 
ta* 

Unique alkaloids* 

Historically considered 
closely related to (or 
included within) Ziga- 
denus s.l. 


Anticlea 
ca. 11 


Asia: North America to 
Guatemala 


Acidic and/or alpine 
coniferous forests, 
prairies, calcareous 
shores and fens 


9 
Narrowly ovoid bulb 
Cuneate to gradually ta- 


pered 
l; bilobed* 


-inferior 


Wide distribution 
Includes Stenanthella 


Rydberg 


Stenanthium 


2 ors 


SE U.S. (Coastal Plain 
and mountains) 


Acidic coniferous forests 
and bogs 


10” 


Slender (cylindrical) 
bulb* 

Cuneate to gradually ta- 
pered 

l; obscure (or absent)* 


Superior to 42-inferior 


Includes Oeanoros 
Small, Tracyanthus 
Small 

Zigadenus densus 
and Z. leimanthoides 


perhaps conspecific 


Toxicoscordion 


ca. 8 


Midwestern U.S. and 


western North Ameri- 
ca 

Acidic and/or alpine co- 
niferous forests, pral- 
ries, desert, chaparral, 
serpentine vegetation 


L17 

Ovoid bulb 
Conspicuously clawed* 
l: obovate* 


Superior 


Includes the well-known 
poisonous Zigadenus 
spp. (“death camas”) 


00€ 


Characters defining the five segregates of the Zigadenus complex. Modified from Zomlefer et al. (2001); chromosome numbers from numerous references cited in Zomlefer 


Zigadenus s. str. 


J 


SE U.S. (Coastal Plain) 


Acidic coniferous forests 


and bogs 


26(7)* (unconfirmed: see 
discussion) 


Rhizome* 


Slightly tapered 


UOAON 


2; ovate* 
Superior 
Unusual anatomical fea- 


tures* 


Type species 
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Table 2. 


data (Zomlefer et al., 2001). This list includes nine new combinations indicated here with an asterisk. 


Segregate genera of the Zigadenus complex reflecting the clades supported by morphological and molecular 


l. Amianthium A. Gray 
A. muscitoxicum (Walter) A. Gray 
2. Anticlea Kunth 
A. elegans (Pursh) Rydberg 
*A. frigida (Schlechtendal & Chamisso) Zomlefer & Judd 
*A. hintoniorum (B. L. Turner) Zomlefer & Judd 
*A. mogollonensis (W. J. Hess and Sivinski) Zomlefer & Judd 
*A. neglecta (Espejo, A. R. López-Ferrari & Ceja) Zomlefer & Judd 


*A. occidentalis (A. Gray) Zomlefer & Judd 
FA. sachalinensis (F. Schmidt) Zomlefer & Judd 
A. sibirica (L.) Kunth 
A. vaginata Rydberg 
A. virescens (Kunth) Rydberg 
A. volcanica (Bentham) J. G. Baker 
3. Stenanthium (A. Gray) Kunth 
S. gramineum (Ker Gawler) Morong 
*S. densum (Desrousseaux) Zomlefer & Judd 
*S. leimanthoides (A. Gray) Zomlefer & Judd 
4. Toxicoscordion Rydberg 
T. brevibracteatus (M. E. Jones) R. R. Gates 
` exaltatum (Eastwood) A. Heller 


— 


*T. fontanum (Eastwood) Zomlefer & Judd 
| fremontii (Torrey) Rydberg 

T. micranthum (Eastwood) A. Heller 

T. nuttallii (A. Gray) Rydberg 

T. paniculatum (Nuttall) Rydberg 

T. venenosum (S. Watson) Rydberg 
5. Zigadenus Michaux 

Z. glaberrimus Michaux 


—~ 


us and Stenanthium species names (in alphabetical 

order) used in current literature. 

l. Amianthium A. Gray, Ann. Lyceum Nat. Hist. 
New York 4: 121. 1837, nom. cons. TYPE: 
Amianthium muscitoxicum (Walter) A. Gray. 

typ. cons. [basionym: Melanthtum muscaetox- 


icum Walter]. 


Chrosperma Rafinesque, Neogenyton 3. 1825, nom. re}. 
TYPE: Melanthium laetum W. Aiton. 

Endocles Salisbury, Gen. Pl. 51. 1866. TYPE: not desig- 
nated. 


Salient features. Ovoid bulb, obtuse (slightly 
narrowed but not clawed) tepal bases, reduced/ab- 
sent tepal glands, partly inferior ovary, large seeds 
with a reddish to purple sarcotesta, distinctive al- 
kaloids; base chromosome number x = 8. 

Distribution. Southeastern United States (coast- 
al plain and mountains) in acidic coniferous forests 
and bogs. 

Beyond the lack of glands (Utech, 1986) and the 
distinctive seeds, this genus is characterized by 
amianthine, a unique alkaloid, and also jervine, a 
veratrum alkaloid, evidently not found in other spe- 
cies of the Zigadenus complex (Neuss, 1953; Kup- 
chan et al., 1961). Amianthium has been consid- 


ered closely related to Zigadenus s.l. (see Zomlefer, 
1997); however, molecular data (Zomlefer & Per- 
kins, 1999; Zomlefer et al., 2001) strongly support 
the separation of Amianthium as only distantly re- 
lated to other Zigadenus species. As circumscribed 
here (and in most current literature), this genus 
comprises one species, Amianthium muscitoxicum 
(Walter) A. Gray. The preferred spelling “muscitox- 
icum” rather than “muscaetoxicum” for the specific 
epithet is supported by the ICBN (Greuter et al., 
2000), Article 60, Recommendation 60G. 


2. Anticlea Kunth, Enum. Pl. 4: 191. 1843. Gei- 
seleria Kunth, Abh. Kénigl. Akad. Wiss. Ber- 
lin 3. 1842, nom. illeg., non Geiseleria 
Klotzsch 1843 (Euphorbiaceae). TYPE: Anti- 
clea sibirica (L.) Kunth (lectotype, designated 
by Pfeiffer, 1873: 219). 

Stenanthella Rydberg, Bull. Torrey Bot. Club 27: 530. 
1900. Syn. nov. TYPE: Stenanthella occidentalis (A, 
Gray) Rydberg (lectotype, designated here). 


Although Rydberg (1900) included two species 
in his new genus Stenanthella, Stenanthella oc- 
cidentalis (A. Gray) Rydberg and Stenanthella 
sachalinensis (F. Schmidt) Rydberg, he based his 
description of Stenanthella on cited specimens of 
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Table 3. The species of the polyphyletic genera Zigadenus s.l. and Stenanthium s.l., typically employed in contem- 
porary floras (e.g., Ahles, 1968; Hitchcock et al., 1969; Cronquist et al., 1977; Gleason & Cronquist, 1991; McNeal, 
1993; Kartesz, 1994; Schwartz, 2002), are listed in alphabetical order with the recombination advocated in this paper 
(boldface), including nine new combinations. For completeness, the monotypic genus Amianthium, a segregate of the 
Zigadenus complex, is also included; its segregate status is supported by Zomlefer et al. (2001). Only three species 


(Amianthium muscitoxicum, Stenanthium gramineum, and Zigadenus glaberrimus) are retained in their traditional gen- 


era; Amianthium and Zigadenus are monospecific. 


Amianthium muscitoxicum (Walter) A. Gray 


& Judd 


Stenanthium gramineum (Ker Gawler) Morong 





Stenanthium frigidum (Schlechtendal & Chamisso) Kunth = Anticlea frigida (Schlechtendal & Chamisso) Zomlefer 


Stenanthium occidentale A. Gray = Anticlea occidentalis (A. Gray) Zomlefer & Judd 


Stenanthium sachalinense F. Schmidt = Anticlea sachalinensis (F. Schmidt) Zomlefer & Judd 


Zigadenus brevibracteatus (M. E. Jones) H. M. Hall = Toxicoscordion brevibracteatus (M. E. Jones) R. R. Gates 


Zigadenus densus (Desrousseaux) Fernald = Stenanthium densum (Desrousseaux) Zomlefer & Judd 


Zigadenus elegans Pursh = Anticlea elegans (Pursh) Rydberg 


Zigadenus exaltatus Kastwood = Toxicoscordion exaltatum (Eastwood) A. Heller 


Zigadenus fontanus Kastwood = Toxicoscordion fontanum (Eastwood) Zomlefer & Judd 


Zigadenus fremontii (Torrey) Torrey ex S. Watson = Toxicoscordion fremontii (Torrey) Rydberg 


Zigadenus glaberrimus Michaux 


Zigadenus hintoniorum B. L. Turner = Anticlea hintoniorum (B. L. Turner) Zomlefer & Judd 


Zigadenus leimanthoides (A. Gray) A. Gray = Stenanthium leimanthoides (A. Gray) Zomlefer & Judd 


Zigadenus micranthus Eastwood = Toxicoscordion micranthum (Eastwood) A. Heller 


Zigadenus mogollonensis W. J. Hess & Sivinski = Anticlea mogollonensis (W. J. Hess & Sivinski) Zomlefer & Judd 


Zigadenus neglectus Espejo, A. R. López-Ferrari & Ceja = Anticlea neglecta (Espejo, A. R. López-Ferrari & Ceja) 


Zomleter & Judd 


Zigadenus nuttallii (A. Gray) S. Watson = Toxicoscordion nuttallii (A. Gray) Rydberg 


Zigadenus paniculatus (Nuttall) S. Watson = Toxicoscordion paniculatum (Nuttall) Rydberg 


Zigadenus sibiricus (L.) A. Gray = Anticlea sibirica (L.) Kunth 


Zigadenus vaginatus (Rydberg) J. F. Macbride = Anticlea vaginata Rydberg 


Zigadenus venenosus S. Watson = Toxicoscordion venenosum (S5. Watson) Rydberg 


Zigadenus virescens (Kunth) J. F. Macbride = Anticlea virescens (Kunth) Rydberg 


S. occidentalis. Therefore, we select this species 


as the lectotype. 


Salient features. Narrowly ovoid bulb, cuneate 
to gradually narrowed (but not clawed) tepal bases, 
one bilobed gland per tepal, half-inferior ovary: 
base chromosome number x = 8. 


Asia, North 


Guatemala in acidic and/or alpine coniferous for- 


Distribution. America south to 
ests, prairies, calcareous shores and fens. 

The segregate genus Anticlea (Kunth, 1643; Ryd- 
berg, 1903) has been more recently considered as 
Zigadenus sect. Anticlea (Kunth) Bentham by Pree- 
ce (1956) and Schwartz (2002). The one bilobed 
gland per tepal is an autapomorphy for this taxon. 
Resurrection of Anticlea involves six new combi- 
nations with species formerly placed in Stenanthel- 
la and Zigadenus s.l. (Table 2). Stenanthella, a 
Stenanthium segregate (Rydberg, 1900), shares lit- 
tle morphologically with Stenanthium s. str. but has 
the diagnostic features of Anticlea, including the 
distinctive nectaries and half-inferior ovary. In ad- 


Zigadenus volcanicus Bentham = Anticlea volcanica (Bentham) Baker 


dition, Stenanthella occidentalis (Stenanthium oc- 
cidentale) resolves in the Anticlea clade in the mo- 
lecular study by Zomlefer et al. (2001). 

Anticlea includes the only Asian species in the 
Zigadenus complex (A. sibirica and A, sachalinen- 
sis), the Guatemalan A. volcanica, and the wide- 
spread and variable North American species A. ele- 
gans and A. virescens and their segregates (A, 
vaginata and A. hintoniorum, A. mogollonensis, and 
A. neglecta, respectively). The latter are discussed 
in detail by Turner (1992), Hess and Sivinski 
(1995), and Frame et al. (1999). Further study of 
these taxa is needed to evaluate the current specific 
and infraspecific delimitations and to suggest bio- 
logically meaningful taxon circumscriptions. Sten- 
anthium rhombipetalum (never formally transferred 
to Stenanthella) has been reduced in synonymy un- 
der Anticlea occidentalis by Utech (1987a). In ad- 
dition, the North American A. occidentalis and the 
Asian A. sachalinensis may be conspecific (Kup- 
chan et al., 1961), a situation that merits further 
study. 
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Anticlea frigida (Schlechtendal & Chamisso) 1925. TYPE: U.S.A. Washington: Skamania Co.. 


Zomlefer & Judd, comb. nov. Basionym: Ve- 
ratrum frigidum Schlechtendal & Chamisso. 
Linnaea 6: 46. 1831. Zigadenus frigidus 
(Schlechtendal & Chamisso) D. Don. Edin- 
burgh New Philos. J. 13(26): 233. 1832. Sten- 
anthium frigidum (Schlechtendal & Chamisso) 
Kunth, Enum. Pl. 4: 190. 1843. TYPE: Mex- 
ico. Veracruz: Mt. Orizaba. F Deppe & C. J. 
W. Schiede 983 (holotype. HAL: Isolypes, 
HAL, MQ). 


Utech (1987b: 207) listed “fragment GH!" as a 
“type” specimen (category of type not specified). 
However, the handwritten notation on this frag- 
ment packet, “Veratrum frigidum Cham.! & 
Schlech.” followed by “Schiede” lacks detail to 
positively identify it as Deppe & Schiede 983. 


Anticlea hintoniorum (B. L. Turner) Zomlefer & 


Judd, comb. nov. Basionym: Zigadenus hinto- 
niorum B. L. Turner, Phytologia 72: 378. 1992. 
TYPE: Mexico. Nuevo León: Mpio. Galeana. 
Cerro Potosí, G. B. Hinton 17200 (holotype. 
TEX). 


Anticlea mogollonensis (W. J. Hess & Sivinski) 
Zomlefer & Judd, comb. nov. Basionym: Zi- 
gadenus mogollonensis W. J. Hess & Sivinski. 
Sida 16: 390. 1995. TYPE: U.S.A. New Mex- 
ico: Catron Co., Mogollon Mts., Gila National 
Forest. W. J. Hess 2212 (holotype. MOR: iso- 
types, NY; also ARIZ, NCU, NMC, OKLA. 
SMU, US not seen), 


Anticlea neglecta (Espejo, A. R. L6pez-Ferrari & 
Ceja) Zomlefer & Judd, comb. nov. Basionym: 
Zigadenus neglectus Espejo, A. R. López-Fer- 
rari & Ceja, in D. M. Frame et al., Acta Bot. 
Mex. 48: 47. 1999. TYPE: Mexico. Guanajua- 
to: Mpio. Xichú, Puerto del Manzanar, Sierra 
de Xichú, E. Ventura & E. López 9560 (holo- 
type, UAMIZ not seen; isotype, IEB.) 


Anticlea occidentalis (A. Gray) Zomlefer & Judd. 


comb. nov. Basionym: Stenanthium occidentale 
A. Gray, Proc. Amer. Acad. Arts 8: 405. 1873. 
Stenanthella occidentalis (A. Gray) Rydberg. 
Bull. Torrey Bot. Club 27: 531. 1900. TYPE: 
Rocky Mountains, Pallisers British North 
American Exploratory Expedition, 1858. E. 
Bourgeau s.n. (lectotype, designated by Utech 
(1987a), GH; isolectotypes, NY; also B, K not 


seen). 


Stenanthtum rhombipetalum Suksdorf, Werdenda 1: 6. 


Cape Horn, W. Suksdorf 10,466 (lectotype, designat- 
ed by Utech (1987a), GH; isolectotypes. MO. NY: 
also DS, UC. WTU not seen). 


Anticlea sachalinensis (F. Schmidt) Zomlefer & 


Judd, comb. nov. Basionym: Stenanthium 
sachalinense F. Schmidt. Reis. Amur-Land.. 
Bot. 188. 1868. Stenanthella sachalinensis (F. 
Schmidt) Rydberg, Bull. Torrey Bot. Club 27: 
930. 1900. TY PE: Russia. “Ins. Sachalin” [Sa- 
Khalin Island]: Ktausi, 11 July 1860. M 
Schmidt s.n. (lectotype, designated here, LE: 
photograph of lectotype. GA). 


In his protologue, Schmidt (1868: 188) cited four 
collections from different localities on Sakhalin 
Island in 1860: “Dui” (June, flowering). “Adng- 
iwo (July, flowers withered/fallen). “Ktausi” (11 
July. immature fruit), and “Manue” (August. 
flowers withered/fallen). We have selected a 
specimen at LE, the principal depository of his 
collections (Stafleu & Cowan, 1985). Other prob- 
able isolectotypes (at GH, LE, and NY) have only 
“Ins. Sachalin, Exped Fr. Schmidt” on the labels. 


3. Stenanthium (A. Gray) Kunth, Enum. Pl. 4: 


169. 1643, nom. cons. Veratrum subg. Sten- 
anthium A. Gray, Ann. Lyceum Nat. Hist. New 
York 4: 119. 1837. Anepsa Rafinesque, Fl. Tel- 
lur. 2: 31. 1836 [1837]. TYPE: Stenanthium 
angustifolium (Pursh) Kunth [basionym: Vera- 
trum angustifolium Pursh]. 


Stenanthium gramineum (Ker Gawler) Morone is 
synonymous with, and has priority over, S. an- 
gustifoltum (Pursh) Kunth. Veratrum angustifol- 
tum. described by Pursh (1814) and transferred 
to Stenanthium by Kunth (1843). is the same 
plant previously described by Gawler (1813). He- 
lonias graminea Ker Gawler, subsequently trans- 
ferred to Stenanthium by Morong (Britton et al.. 
1894). There is also some confusion in the lit- 
erature concerning Anepsa. Rafinesque (1830) 
based Anepsa on four species—two transferred 
from Veratrum and Stenanthium (synonyms in- 
dicated by Rafinesque, 1836: 2: 31), as well as 
two others with unknown affinity (see Cowley et 
al., 2001): (1) Anepsa carinata Rafinesque | Ve- 
ratrum angustifolium Pursh = Stenanthium gra- 
mineum (Ker Gawler) Morong: see Zomlefer. 
L997 |: (2) Anepsa latifolia Rafinesque (Veratrum 
parviflorum Michaux): (3) Anepsa spicata Rafin- 
esque (species of unknown affinity); and (4) 
Anepsa graminifolia (species of unknown affini- 
ty). Anepsa, a genus of mixed elements, has con- 
sequently been considered a nomenclatural syn- 
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onym of Stenanthium (Greuter et al., 2000) and 
of Veratrum (Cowley et al., 2001). However, when 
Rafinesque (1836: 4: 27) stated in a later part of 
the same work “... his [Grays] Stenanthium S. 
G. [subgenus] of Veratrum is my G. [genus] Anep- 
sa,” he provided a nom. and stat. nov. for Vera- 
trum subg. Stenanthium, and the type of this sub- 
genus (V. angustifolium) is, therefore, the type of 
Anepsa (K. Gandhi, pers. comm.). 


Tracyanthus Small, Fl. S.E. U.S. 250. 1903. Syn. nov. 
TYPE: Tracyanthus angustifolius (Michaux) Small, 

Oceanoros Small, Fl. S.E. U.S. 252. 1903. Syn. nov. 
TYPE: Oceanoros leimanthoides (A. Gray) Small. 


Salient features. Slender bulb, cuneate to grad- 
ually and slightly narrowed (but not clawed) tepal 
bases, | obscure (or lacking) gland per tepal, su- 
perior to half-inferior ovary; base chromosome 
number x = 10 (reported only for S. gramineum). 

Distribution. Southeastern United States (coast- 
al plain and mountains) in acidic coniferous forests 
and bogs. 

Until the molecular investigation (Zomlefer et al.. 
2001), the relationship of Stenanthium s.l. to Zi- 
gadenus s.l. was unknown, although in phenetic 
analyses by Ambrose (1975, 1980) S. gramineum 
clustered with several Zigadenus species. The re- 
sults of Zomlefer et al. (2001) strongly support a 
markedly different circumscription of the tradition- 
al Stenanthium: the type element, Stenanthium gra- 
mineum, forms a clade with Zigadenus densus and 
Z. leimanthoides (while the species of the Stenan- 
thium segregate Stenanthella resolve with Anticlea). 
Autapomorphies for this expanded concept of Sten- 
anthium are a slender (cylindrical) bulb, loss/re- 
duction of the tepal glands, and possibly also a base 


chromosome number of x = 10 (reported only for 


S. gramineum; Miller, 1930; Satô, 1942). 
Therefore, this new definition of Stenanthium ne- 
cessitates the transfer of two former Zigadenus spe- 
cies, Stenanthium densum and S. leimanthoides. 
These taxa have been separated from the rest of the 
Zigadenus complex as segregate genera (Oceanoros 
and Tracyanthus; Small, 1903) and considered 
within Zigadenus as “section Oceanoros” (Preece, 
1956; Schwartz, 2002). (As of this writing, this sec- 
tional name has not been validly published.) Tra- 
ditionally, plant size and inflorescence type have 
been used to distinguish these two sympatric and 
closely related species: specimens of Stenanthium 
leimanthoides at FLAS, GA, GH, MO, and NY are 
strikingly much more robust plants with compound 
racemose inflorescences in comparison to the more 
delicate S. densum with unbranched racemes (W. 
Zomlefer, pers. obs.). However, field studies of in- 
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tergrading populations by McDearman (1984) sug- 
gest that these two taxa are likely conspecific (sum- 
mary in Zomlefer, 1997). Some authors have placed 
S. leimanthoides in synonymy with S. densum (M. 
MacRoberts, pers. comm.; Schwartz, 2002; Sorrie 
& Weakley, 2001); varietal status of S. leimanthot- 
des has also been suggested (R. Wunderlin, pers. 
comm.). The status of S. leimanthoides merits ad- 
ditional systematic study, as well as determination 
of the chromosome number. 


Stenanthium densum (Desrousseaux) Zomleter & 
Judd. comb. nov. Basionym: Melanthium den- 
sum Desrousseaux, in Lamarck, Encycl. 4: 26. 
1796 [1797]. Zigadenus densus (Desrous- 
seaux) Fernald, Rhodora 42: 254. 1940. 
TYPE: U.S.A. Carolina: no date, J. Fraser s.n. 
(holotype, P-LA, microfiche 6207.054: I.3). 


Helonias angustifolia Michaux, Fl. Bor.-Amer. l: 212. 
1803. Amianthium angustifolium (Michaux) A. Gray, 
Ann. Lyceum Nat. Hist. New York 4: 124. 1837. 
Zigadenus angustifolius (Michaux) 5. Watson, Proc. 
Amer. Acad. Arts 14: 280. 1879. Tracyanthus an- 
gustifolius (Michaux) Small, Fl. S.E. U.S. 251. 1903. 
TYPE: U.S.A. “Basse Carolina” [South Carolina]: “in 
herbosis et fruticetis sylvarum humidis Carolinae in- 
ferioris,” no date, J. Fraser s.n. (holotype, P-MICHX, 
microfiche 6211.48: 1.2). 


See Fernald (1940) for details about the types 
for both basionyms. 


Stenanthium leimanthoides (A. Gray) Zomlefer 


& Judd. comb. nov. Basionym: Amianthium 
leimanthoides A. Gray, Ann. Lyceum Nat. Hist. 
New York 4: 125. 1837. Zigadenus leiman- 
thoides (A. Gray) A. Gray, Manual (ed. 2) 470. 
1856. Oceanoros leimanthoides (A. Gray) 
Small, Fl. S.E. U.S. 252, 1328. 1903. TYPE: 
U.S.A. New Jersey: Camden Co., “the other 
side of Haddington,” 20 July 1837, E. M. Du- 
rand s.n. (lectotype, designated here, GH; is- 
olectotype, NY). 


Gray (1837) cited three collections in his proto- 
logue (see discussion of these paratypes in 
Walsh. 1940. and Preece, 1956). Preece (1956) 
chose the Durand specimen at GH as a “lecto- 
type” in his unpublished dissertation, and we 
here follow his decision. 

Paratypes. U.S.A. North Carolina: Burke Co., Table 


Mountain. 1835. M. A. Curtis s.n. (GH. NY). Louisiana: 
Orleans Co.. New Orleans. 1834, [Dr.] /ngalls s.n. (NY). 


4. Toxicoseordion Rydberg, Bull. Torrey Bot. 
Club 30: 272. 1903. TYPE: Toxtcoscordion in- 
termedium (Rydberg) Rydberg. 
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Chitonia Salisbury, Gen. Pl. 51. 1866, nom. illeg., non 
Chitonia D. Don 1823 (Melastomataceae). 


Chitonia has often been cited as a synonym for 
Zigadenus s.l. (Walsh, 1940; Preece, 1956: Cow- 
ley et al., 2001). Baker (1880) adopted this name 
as the basis for erecting Zigadenus sect. Chitonia 
(Salisbury) Baker and included species of Toxi- 
coscordion and Stenanthium. Salisbury (1866) 


did not mention any species in the protologue or 


in his discussion of the genus. No specimens are 
labeled Chitonia or Zigadenus among Salisbury’s 
few remaining collections at BM (R. Vickery. 
pers. comm.), the repository of his collections 
(Stafleu & Cowan, 1985). Although the tepal 
glands are not mentioned, the description of the 
plant (Salisbury, 1866: 51) from the “west coast 
of North America” with “petals attenuated into a 


.. Claw” best agrees with the characteristics of 


Toxtcoscordion. 


Salient features. Ovoid bulb, conspicuously 
clawed tepal bases, | obovate gland per tepal. su- 
perior ovary; base chromosome number x = 11. 

Distribution. Midwestern United States and 
western North America in acid and/or alpine co- 
niferous forests, prairies, desert, chaparral, or ser- 
pentine vegetation. 

Molecular and morphological data resolve Toxi- 
coscordion as distinct from the rest of the Zigadenus 
complex (Zomlefer et al., 2001). In their unpub- 
lished dissertations, both Preece (1950) and 
Schwartz (1994) treated this taxon as Zigadenus 
sect. Chitonia (Salisbury) Baker (see also Schwartz. 
2002). The resurrection of Toxicoscordion requires 
one new combination (T. fontanum). a species de- 
scribed within Zigadenus by Eastwood (1937), long 
alter Rydberg (1903) had erected the segregate Tox- 
wcoscordion and had transferred the appropriate 
contemporary Zigadenus species (Table 2). Auta- 
pomorphies include conspicuously clawed tepals 
(especially the inner three), one obovate gland per 
tepal, and a base chromosome number of 11 (Zom- 
lefer et al., 2001). A citation of 2n = 32 for T 
nuttallii (Fedorov, 1969; Moore, 1971, 1973). orig- 
inally reported by Zakharieva and Makushenko 
(1969), is based on an undescribed and unvouch- 
ered plant then growing at the Munich Botanical 
Garden (original source not cited); this “Zigaden- 
us species was likely an Anticlea (x = 8). 

The species of Toxicoscordion (Table 2), restrict- 
ed to midwestern—western North America, include 


the well known poisonous “death camas” plants of 


the rangelands such as T. nuttallii, T. paniculatum, 
and T. venenosum (see Marsh et al.. 1915, 1926). 
Further study is needed to determine appropriate 
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specific and infraspecific limits within the variable 
I, micranthum-T. fremontii species complexes, as 
well as the overlapping T. paniculatum—T. venenos- 
um complex. For example, in an isozyme study of 
these species (Schwartz, 1994), the monophyly of 
I, paniculatum is suspect because the five sampled 
populations were separated from each other in 
UPGMA cluster analyses and distance Wagner 


trees. 


Toxicoscordion fontanum (Eastwood) Zomlefer 
& Judd, comb. nov. Basionym: Zigadenus fon- 
tanus Eastwood, Leafl. W. Bot. 2: 41. 1937. 
Zigadenus micranthus Eastwood var. fontanus 
(Eastwood) O. S. Walsh ex McNeal, Phytologia 
(3: 308. 1992. TYPE: U.S.A. California: Ma- 
rin Co., Bootjack, Mt. Tamalpais, J. T Howell 
12656 (holotype, CAS). 


5. Zigadenus Michaux, Fl. Bor.-Amer. 1: 214, t. 
22. 1803. TYPE: Zigadenus glaberrimus Mi- 
chaux. 

Salient features. Rhizome (no bulb), slightly 

(and more or less gradually) narrowed tepal bases, 

2 ovate glands per tepal, superior ovary, unusual 

anatomical features; base chromosome number x = 

20(?). 

Distribution. Southeastern United States (coast- 
al plain) in acidic coniferous forests and bogs. 

Zigadenus, as defined here, comprises only Zi- 
gadenus glaberrimus (the type and the only species 
in the protologue), a circumscription advocated his- 

torically by several botanists (e.g., Rydberg, 1903; 

Small, 1903, 1933; Gates, 1918). Molecular data 

(Zomlefer & Perkins, 1999; Zomlefer et al.. 2001) 

confirm a monospecific circumscription of Zigaden- 

us and its divergent and isolated position as the 
sister taxon of the remaining members of the tribe 

Melanthieae. Autapomorphies of this distinctive 

taxon (discussed in Zomlefer, 1997) include an un- 

usual chromosome number (n = 26, tentatively re- 
ported by Preece, 1956), a rhizome lacking a bulb, 
two ovate glands per tepal, and several anatomical 
features (foliar stomata with two aperture lips, dis- 
tnet root exodermis, bracteolate pedicels, and 

dense tannin-like inclusions: Ambrose, 1975). 

The original spelling of the genus has priority 
over the orthographic variant “Zygadenus” (from 

Endlicher, 1836), commonly used in herbaria and 

some older floras (e.g., Small, 1903, 1933; Gleason, 

1952). Cyanotris Rafinesque, nom. rej. against Ca- 

massia Lindley (Agavaceae), is miscited as a syn- 

onym of Zigadenus in Preece (1956). 


306 


TAXA INCERTAE SEDIS 


Monadenus R. A. Salisbury, Gen. PI. 51. 1800. 


This taxon is often cited as a synonym of Ziga- 
Walsh, 1940; Preece, 1950; 
2001), and therefore is presumably a syno- 


denus s.l. (e.g.. Cowley 
et al., 
nym for one of the genera in this paper. Salisbury 
(1866) did not, 


make any species combinations. No specimens are 


however, mention any species or 
labeled Monadenus or Zigadenus among Salisbury s 
few remaining collections at BM (R. Vickery, pers. 
comm.), the repository of his collections (Stafleu & 
Cowan, 1985). The description of the plant (from 
somewhere in America and cultivated at a nursery 
in England) is ambiguous: the partly inferior ovary 
may indicate placement in Anticlea (rather than 
other segregates of Zigadenus), but each tepal has 
“one melliferous semi-circular cavity” al the base 
(Salisbury, 1866: 


conspicuous bilobed gland of 


52) and not the characteristic 
{ Anticlea. 
possibility is Stenanthium gramineum, character- 
ized by a large paniculate inflorescence with “fine 
slender branches” (as Salisbury mentioned) and a 
partly inferior ovary—but this species lacks any 
glandular tissue or cavities on the tepals. Therefore. 
the description of Monadenus cannot be matched 
with certainty to any species or segregate of the 
Zigadenus assemblage. 


Gomphostylis Rafinesque, Fl. Tellur. 2: 30. 1830 


[1837]. 


This taxon has been associated with elements in 
the Zigadenus complex (Walsh, 1940; Zimmerman, 
1958; Cowley, 
Ti XL ‘ONC ordion. 


2001). considered here in Anticlea, 
and Zigadenus s. str. Rafinesque 
(1836: 30) based Gomphostylis on three mixed el- 
indicated as ambiguously 


ements. two of them 


placed with a “?": G. bracteata Rafinesque |= “He- 
lonias bracteata Brereton mpt.” |, “Gomphostylis? 
paniculata” Rafinesque |= Toxtcoscordion panicu- 
latum (Nuttall) Rydberg], and “Gomphostylis? or Z. 
fuscatus” Rafinesque [an unidentified name: see 


Pre CLC, 


species indicates that Rafinesque was unsure of 


their placement in Gomphostylis, and therefore, G. 


bracteata (which lacks a “?") would be the type of 


the genus (K. Gandhi, pers. comm.). However, the 
identity of this species Is unclear. The short and 


vague description for this Virginian plant is not sul- 


ficient to distinguish the species. Three species of 


the Zigadenus complex occur in Virginia: Anticlea 
elegans (Pursh) Rydberg, Stenanthium leimanthot- 
des (A. Gray) Zomlefer & Judd, and Zigadenus gta- 
hereimins Michaux; all lack the spicate inflorescence 


Another 


1950]. The “?" notation for the two latter 


Novon 


described by Rafinesque (racemose panicles in An- 
ticlea elegans and Stenanthium leimanthoides, and 
spreading paniculate inflorescences in Z. glaberri- 
mus). Helonias bracteata Sims is Zigadenus glaber- 
rimus (rhizome with no bulb, two glands per tepal: 
1815). and Preece (1956) included “G 
[properly G. bracteata (Sims) Raf- 


see SIMS, 
bracteata Raf.” 
inesque, since cited in synonymy with Sims’s name | 
*Helon- 


“cited by Rafinesque ts 


as a synonym for Z. glaberrimus. However, 
ias bracteata Brereton mpt. 
a manuscript name with no nomenclatural standing. 
Therefore, the name Gomphostylis cannot be ap- 


plied with certainty to any known taxon. 


The following key utilizes field characters and 
institutes a new taxonomy of the former Zigadenus 
complex. 

KEY TO SEGREGATE GENERA OF THE FORMER ZIGADENUS 
COMPLEX 
la. Plants with rhizome (lacking bulb), 2 conspieu- 
ous glands per tepal Zigadenus Michaux 
Ib. Plants with bulb, 1 gland per tepal or nectartes 
obscure or absent. 


2a. Tepal glands obscure to absent. 
3a. Bulb ovoid, ovary superior, 
red to purple 


seeds with 
sarcolesta 
Se £E Saat teed De RI fi, 
3b. Bulb slender (cylindrical), ovary supe- 
rior LO hall-interior. seeds brown and 
lacking sarcotesta 
Stenanthium (A. Gray) Kunth 
2b. Tepal glands conspicuous. 
la. Tepals 


glands obovate. 


Oray 


à « 8 o ù © oF OP 8F ê A ë E è b ë +P 


. . + à E E E È E 


lepal 
ovary Superior .. 
EU ERSAT ETT Toxicoscordion Rydberg 
Ib. Te pals cuneate to gradually narrowed al 
base (not clawed), tepal glands bilobed, 
ovary half-inferior Inticlea Kunth 


conspicuously clawed. 


We thank the following li- 
brarians for help with problematical references: 


Acknowledgments. 


Thomas (Harvard 
Wolf and 


Garden Li- 


Judy Warnement and Jessica 


University Botanical Libraries); Connie 


Patricia Carroll (Missouri Botanical 
brary); and John Reed and Marie Long (LuEsther 
T. Merz Library, New York Botanical Garden). 
Campbell, Noel Holmgren, Patricia Holmgren, Sa- 
rah Hunkins. Jackie Kallunki. Barbara Thiers, and 
Tom Zanoni (all NY). Emily Wood (GH), Kent D. 
Perkins (FLAS). 


ciously assisted WBZ at their respective herbaria. 


Lisa 


and James Solomon (MO) gra- 
We are grateful also to K. N. Gandhi for reviewing 
the nomenclatural citations; Roy Vickery for check- 
ing holdings of Salisbury specimens at BM; Dmitry 
V. Geltman (LE). Braun (HAL). 
Berry (WIS) for information on type specimens at 


Uwe and Paul E. 


their respective institutions; Robert J. Liebermann 
for translating Russian text and for photographing 





Volume 12, Number 2 
2002 


Turner for infor- 


LE; Billie L. 


mation on the basionym of Anticlea hintoniorum: 


type specimens al 


and the curators/collection managers of CAS, GH. 
HAL, IEB, MO, MOR, NY, and TEX for loans to 
WBZ of type material. Diana R. Gunter, Victoria C. 
Hollowell, Amy S. McPherson. Reveal, 
and Frederick H. Utech suggested improvements to 


James L. 


the text. The Unive ‘rsity J Georgia Department of 


WBZ 


Plant Biology generously provided funds | 


for travel to FLAS, GH. MO. and NY. 


Literature Cited 


Ahles, H. E. 1968. Liliaceae. Pp. 281-316 in A. E. Rad- 
ford, H. E. Ahles & C. R. Bell, Manual of the Vascular 
Flora of the Carolinas. Univ. North Carolina Press. 
Chapel Hill. 

Ambrose, J. D. 1975. Comparative Anatomy and Mor- 
phology of the Melanthioideae (Liliaceae). Ph.D. Dis- 
sertation, Cornell University, Ithaca, New York. 

. 1960. A re-evaluation of the Melanthioideae (Lil- 
laceae) using numerical analyses. Pp. 65-81 in C. D. 
Brickell, D. F. Cutler & M. Gregory (editors), Petaloid 
Monocotyledons. Academic Press, London. 

Angiosperm Phylogeny Group [APG]. 1998 [1999]. An or- 
dinal classification for the families of flowering plants. 
Ann. Missouri Bot. Gard. 85: 531-553. 

Baker, J. G. 1880. A synopsis of the Colehicaceae and 
the aberrant tribes of the Liliaceae. J. Linn. Soc.. Bot. 
17: 405-510. 

Britton, N. L., E. E. Sterns & J. F 
1894. List of Pteridophyta and Spermatophyta growing 
without cultivation in northeastern North America. 
Mem. Torrey Bot. Club 5: 5-377. 

Cowley, K.. J. Croft, J. West. G. Whitbread. D. 
N. Cross. K. Gandhi. i: Lawson. D. Phister, P Stevens. 
K. Challis, R. Davies. S. Hincheliffe, S. Jami. L. Lledó 
& bk. N. Lughadha (editors). 2001. The Plant Names 
Project: International Plant Names Index (IPNI). Avail- 

t: (http://www.ipni.org). 


Poggenburg (editors). 


Boufford. 


able a 


Cronquist, A.. A. H. Holmgren, N. H. Holmgren. J. 1. 
Reveal & P. K. Holmgren. 1977. Intermountain Flora. 


vol. 6. Columbia Univ. Press, New York. 

Lastwood, A. 1937. Zygadenus |sic| fontanus. a new spe- 
cies from Mi. Tamalpais. Leafl. W. Bot. 2: 41—42. 
Endlicher, S. 1836. Genera Plantarum Secundum Ordines 
Naturales Disposita, Fr. Beck, Wien, Austria. 

Fedorov, A, (editor). 
Flowering Plants. Izdatelstvo “Nauka.” Leningrad. 

Fernald, M. L. 1940. Some spermatophytes of eastern 
North America. Rhodora 42: 239-276, 281-302. 

Frame, D. M., A. Espejo & A. R. L6pez-Ferrari. 1999, A 
conspectus of Mexican Melanthiaceae including a de- 
scription of new taxa of Schoenocaulon and Zigadenus. 
Acta Bot. Mex. 48: 27-50. 

(ates, R. R. 1918. A systematic study of the North Amer- 
ican Melanthaceae [sic] from a genetic standpoint. J. 
Linn. Soc., Bot. 44: 131-172. 

Gawler, J. B. |J. Bellenden Ker]. 1813. Helonias — 
nea. Grass-leaved helonias. Bot. Mag. 39: Tab. 1599. 
Gleason, H. A. 1952. The New Britton and Brown IIlus- 

trated Flora of the Northeastern United States and Ad- 

The Pteridophyta, Gymnosper- 


The New York Botanical 


jacent Canada, vol. 1, 
mae and Monocotyledoneae. 


bronx, New York. 


Garden. 


— —— & G. C. Roe. 


1969, Chromosome Numbers of 


Zomlefer & Judd 
Reconsideration of Zigadenus 


307 


—— & A. Cronquist. 1991. Manual of Vascular Plants 


of Northeastern United States and Adjacent Canada, ed. 
The New York Botanical Garden. Bronx. New York. 

Gray, A. 1837. Melanthacearum Americae septentrionalis 
revisio. Ann. Lyceum Nat. Hist. New York 4: 105-140. 

Greuter, W., J. McNeill, F. R. Barrie. H. M. Burdet. V. 
Demoulin, T. S. Filgueiras, D. H. Nicolson, P, C. Silva. 
J. E. Skog, P. Trehane, N. J. Turland & D. L. Hawk- 
sworth. 2000. International Code of Botanical Nomen- 
clature (Saint Louis Code). Regnum Veg. 138. 

Hess, W. J. & R. C. Sivinski. 1995. A new species of 
Zigadenus (Liliaceae) from New Mexico. with additional 
comments on section Anticlea. Sida 16: 389—400. 

Hiteheock. L., A. Cronquist, M. Ownbey & J. W. 
Thompson. 1969. Vascular Plants of the Pacifice North- 
west, Part 1: Vascular Cryptogams, Gymnosperms., and 
S Univ. Wash. Publ. Bot. | WIN, 

Kartesz, J. T. 1994. A Synonymized Checklist of the Vas- 
cular Fiora of ig United States, Canada. and Green- 
land, ed. . Checklist. Timber Press. Portland. 
Oregon, 


Kunth. 


2, vol, 


1643. Melanthaceae [sic]. Enumeratio plan- 
larum, vol. 4. J. G. Collae, Stuttgart. Germany. 

Kupcehan, S. M., J. H. Zimmerman & A. Afonso. 1961. 
The alkaloids and taxonomy of Veratrum and related 
genera. Lloydia 24: 1—26. 

Marsh, C. D., B. Clawson & H. Marsh. 1915. Zyga- 
denus [sic], or death camas. Bull. U.S.D.A. 125: 1—46. 

1920. Nuttall’s death cam- 
as (Zygadenus [sic] nuttallii) as a poisonous plant. Bull. 
U.S.D.A. 1376: 1-13. 

McDearman, W. W. 1984. Systematics of Zigadenus den- 
sus and Z. leimanthoides and phylogenetic implications 
of breeding systems in the Veratreae. ASB Bull. 31 
| Abstract |. 

McNeal. D. W. 1993. Stenanthium, Zigadenus. Pp. 1204, 
1210-1211 in J. C. Hickman (editor). The Jepson Vlan- 
ual: Higher Plants of California. Univ. California Press. 
Berkeley. 

Miller, E. W. 1930. A preliminary note on the cytology of 
the Melanthioideae section of the Liliaceae. Proc. Univ. 
Durham Philos. Soc. 8: 267—271. 

Moore, R. J. (editor). 1971. Index to plant chromosome 
numbers for 1969. Regnum Veg. 77. 

1973. Index to plant chromosome numbers 
1907—1971. Regnum Veg. 90. 

Neuss, N. 1953. A new alkaloid from Amianthium mus- 
caetoxicum Gray. J. Amer. Chem. Soc. 75: 2772-2773 
Pleiffer, L. 1873. Nomenclator Botanicus. vol. 1. Cassellis 

| Kassel]. 


Preece, S. J. 1956. A Cytotaxonomic Study of the Genus 


Zigadenus. Ph.D. Dissertation, State College of Wash- 
ington, Pullman. 


1614. Florae Americae Septentrionalis, vol. 1. 
White, Cochrane, London. 

Rafinesque, C. S. 1836 [1837]. Flora Telluriana. second 
and fourth parts. Published by the author, Philadelphia. 
Pennsylvania. 

Rydberg, P. A. 1900. Studies on the Rocky Mountain flora 
Il. The Rocky Mountain species of Melanthaceae [sic]. 


Pursh. F. 


Bull. Torrey Bot. Club 27: 528-538. 
——. 1903. Some generic segregations. Bull. Torres 


Bot. Club 30: 271-281, 

Salisbury, R. A. 1866. Genera Plantarum Fragmentarum. 
John van Voorst, London, England. 

Satô, D. 1942. Karyotype alteration and phylogeny in Lil- 
iaceae and allied families. Jap. J. Bot. 12: 57-161. 


308 


Schmidt, F. 1868. Reisen im Amur-Lande und auf der 
Insel Sachalin im Auftrage der kaiserlich-russischen 
geographischen Gesellschaft ausgefuert. Mém. Acad. 
Imp. Sci. St. Pétersbourg 12(2): 1-227. 

Schwartz, F. C. 1994. Molecular Systematics of Zigadenus 
section Chitonia (Liliaceae). Ph.D. Dissertation, Uni- 
versity of Washington, Seattle. 

———. 2002. Zigadenus. In Flora of North America Ed- 
itorial Committee [FNA] (editors), Flora of North Amer- 
ica North of Mexico, vol. 26. Oxford Univ. Press, New 
York & Oxford. 

Sims, J. 1814. Helonias bracteata. Leafy-flowered helon- 
ias. Bot. Mag. 41: tab. 1703. 

Small. J. K. 1903. Flora of the Southeastern United States. 
Published by the author, New York. 

1933. Manual of the Southeastern Flora. Pub- 
lished by the author, New York. 

Sorrie, B. A. & A. S. Weakley. 2001. Coastal plain vas- 
cular plant endemics: Phytogeographic patterns, Cas- 
tanea 606: 50-82. 

Stafleu, F. A. & R. S. Cowan. 1985. Taxonomic Literature, 
ed. 2, vol. V. Regnum Veg. 112. 

Turner, B. L. 1992. A new species of Zigadenus (Lili- 
aceae) from eastern Mexico. Phytologia 72: 378-382. 
Utech, F. H. 1986. Floral morphology and vascular anat- 
omy of Amianthium muscaetoxicum (T. Walter) A. Gray 
(Liliaceae—Veratreae) with notes on distribution and tax- 

onomy. Ann. Carnegie Mus. 55; 481—504. 


Novon 


1987a. Biosystematic studies in Stenanthium 
(Liliaceae: Veratreae). I, Floral morphology, floral vas- 
cular anatomy, geography and taxonomy of S. occiden- 
tale A. Gray. Ann. Carnegie Mus. 56: 113-135. 

l987b. Biosystematic studies in Stenanthium 
(Liliaceae: Veratreae). I, Floral morphology, floral vas- 
cular anatomy, geography and taxonomy of the Mexican 
S. frigidum (Schlecht. & Cham.) Kunth. Ann. Carnegie 
Mus. 56: 197-212. 

Walsh, O. S. 1940. A Systematic Study of the Genus Zi- 
gadenus Michx. Ph.D. Dissertation, University of Cali- 
fornia, Berkeley. 

Zakharieva, O. I. & L. M. Makushenko. 1969. Chromo- 
some numbers of monocotyledons belonging to the fam- 
ilies Liliaceae, Iridaceae, Amaryllidaceae, and Araceae. 
Bot. Zurn. (Moscow & Leningrad) 54: 1213-1227. 

Zomlefer, W. B. 1997. The genera of Melanthiaceae in the 
southeastern United States. Harvard Pap. Bot. 2: 133- 
177. 

— & K. D. Perkins. 1999, Phylogeny of the Melan- 
thiaceae. Available at: (http://www.flmnh.ufl.edu/natsei/ 
herbarium/molecular/melan/) and (http://ajbs- 
upp. botany.org/v88/zomlefer). 

— — N. H. Williams, W. M. Whitten & W. S. Judd. 
2001. Generic circumscription and relationships in the 
tribe Melanthieae (Liliales, Melanthiaceae), with em- 
phasis on Zigadenus: Evidence from ITS and trnL-F 
sequence data. Amer. J. Bot. 88: 1657-1009. 


